Background: To examine the agreement between depression symptoms using an assessment tool (PHQ-9), and physician documentation of the same symptoms during a clinic visit, and then to examine how the presence of these symptoms affects depression diagnosis in primary care settings.
Background
Approximately 5-10% of patients attending primary care settings meet the full DSM-IV diagnostic criteria for major depression [1] [2] [3] . Additionally, about 16% of a random sample of primary care patients were estimated to have sub-syndromal depression associated with some functional impairment [4] . Numerous studies demonstrate that patients with untreated depression with co-occurring medical illnesses have higher morbidity and mortality than comparable patients who have their depression treated [5, 6] . Additionally, depression is associated with marked impairment in psychosocial function, reduced productivity, increased suicide attempts, and increased health care utilization [7] .
Primary care settings have become the de facto settings for the treatment of many mental health conditions, and primary care providers are often the sole contacts for more than 50% of patients with mental illness [8] [9] [10] . Minority populations utilize outpatient specialty mental health services for psychiatric symptoms and disorders at much lower rates than non-Hispanic white persons, and are more likely to receive care in general medical settings without seeing a specialist [11] [12] [13] [14] [15] . Efforts aimed at increasing the appropriate diagnosis and treatment of depression in minority populations have, however, met with mixed success and depression still goes under-recognized and under-treated, especially in primary care settings [16] [17] [18] [19] [20] .
There are many factors that influence the recognition or treatment of depression in primary care settings. Some evidence suggests that depressed patients in primary care settings present often with vague somatic complaints rather than with overt complaints of depression [21, 22] . In contrast, patients consulting specialty mental health providers generally must have sufficiently recognized and acknowledged their depression symptoms to seek and accept care within a specialty metal health context. Additionally, patients may avoid disclosing emotional distress to their physicians for fear of being labeled mentally ill, either because they believe their feelings are part of their medical illness or because they don't want a psychiatric diagnosis recorded in their medical record [23, 24] .
Physician influence on health care delivery is an increasingly important aspect of research inquiry [25] [26] [27] [28] . Little is known about physician-patient interactions and how these affect depression diagnosis. Some evidence suggests primary care providers may have negative attitudes toward mental health problems and do not feel responsible for managing them, may lack time, consulting skills, supporting resources and may be deterred by the workload of long term treatment and monitoring. Additionally, undiagnosed depression may tend to be in patients with mild or non-functionally impaired states that further mask the emotional burden of the disease in these individuals.
While some studies have examined depression diagnosis in the context of the physician-patient encounters [29] [30] [31] , others have emphasized the importance of physician training [32, 33] . In 2005 Tai-Seale et al examined primary care physician's assessment of elderly patients for depression and found that in only 14% of such visits was an assessment conducted [28] . Relatively few studies have systematically examined these relationships within the context of patient self-report, physician elicitation and the influence on the agreement between the provider and the patient on the diagnosis of depression. The primary premise for this study is that the high rate of undiagnosed depression observed in primary care settings is anteceded by discordance between patients' depression symptoms and the elicitation of these symptoms by physicians.
Study Objectives
The objective of this study was to examine the agreement between patient self-reported depression symptoms and physician documentation of these symptoms. We then examined how these self-reported symptoms predicted physician diagnosis of depression in primary care patients.
Methods

Study Setting
This study was conducted at two large urban outpatient primary care clinics staffed by 50 attending and resident physicians who treat primarily underserved African American and Hispanic patients. This study represents the practice patterns of all providers at both study sites.
Design
We conducted a prospective study using interviewer administered depression assessment surveys and post clinic visit patient medical record reviews over a 1 year period. Face-to-face interviewer administered depression assessment surveys were conducted with a systematically selected sample of patients. The last patient (most recent arrival) on the waiting list for the clinic was approached for an interview. Patients consenting to participate were then screened for depression using a two-item Patient Health Questionnaire-2 (PHQ-2) [34] . Patients scoring 3 or greater were invited to participate in a more in-depth interview using the Patient Health Questionnaire-9 (PHQ-9) [35, 36] . All interviews were conducted by bi-lingual staff using Spanish and English survey instruments. The patient's medical records were reviewed after the clinic visit to record physician documented depression symptoms, diagnosis, and depression care received.
Study protocols were developed, reviewed, and approved by the institutional review boards at both sites and all participants gave written informed consent.
Study Population
Participants were eligible to participate in the study if they screened positive for depression on assessment with the PHQ-2 [34] (scored 3 or greater), had no previous diagnosis of depression, were 18 years or older, spoke English or Spanish, and consented to a review of their medical records. All participants had no previously documented diagnosis of depression in their medical record within the past 9 months prior to the interview.
Primary Measures
The primary study outcome measure was physician elicitation and documentation of self-reported depression symptoms. Medical record reviews were conducted to record depression symptoms documented in medical record, diagnosis, and care for depression provided during the clinic visit.
Secondary Measures Depression Symptoms
Patient Health Questionnaire -9 (PHQ-9) [35, 36] . The PHQ-9 is a brief, 9-item, patient self-report depression assessment tool specifically developed for primary care settings. The PHQ-9 scores each of the 9 DSM-IV symptoms of depression through patients' self report of each symptom over a 2-week period as Not at all (score = 0), Several Days((score = 1), More than Half the Days (score = 2) and Nearly every day (score = 3), with possible total scores ranging from 0 to 27. The PHQ-9 has demonstrated acceptable reliability, validity, sensitivity, and specificity (PHQ-9 score ≥ 10 has a sensitivity of 88% and a specificity of 88% for major depression). For this study, four sub-measures of depression symptom self-report were constructed from the PHQ-9 responses based on a normal or higher threshold or cut off for responses to each question item.
Low symptom cutoff PHQ-9 responses were dichotomized as symptom absent (0) or symptom present (1): PHQ-9 question items on which participants scored "0" (Not at all) were recorded as having no symptoms and scores of 1-3 were categorized as positive symptom presence.
High symptom cutoff
For the high symptom cutoff measure we adjusted the threshold for positive symptom presence to include only response scores of 2-3 (More than Half the Days; score = 2) and Nearly every day; score = 3) while participant responses scoring 0 and 1 (Not at all; score = 0 and Several Days; score = 1 were categorized as symptom absent.
Functional Impairment
Impairment resulting from depression symptoms was measured using the additional question item on the PHQ-9 (not one of the nine) which asks participants responding positively to any of the 9 question items on the PHQ-9 how difficult these symptoms have made their social, vocational and interpersonal functioning. A 4 point scale response ranging from "no difficulty at all" to "extremely difficult" was then dichotomized with participants reporting "no difficulty" categorized as having" no impairment" and participants reporting having "somewhat," "very" and "extreme" difficulty respectively categorized as having an" impairment [36] ."
Depression Diagnosis
Depression diagnosis documented in participants medical records were also abstracted and recorded as "No depression diagnosis" or "Depression diagnosis."
Other Measures
Demographic characteristics of study participants were recorded. Other variables were chosen based on the literature [5] [6] [7] , and their suggested association with depression. Co-occurring mental and medical conditions documented in participant medical records or selfreported by participants during the interviews occurring within the past 9 months were recorded.
Statistical Analysis
The relationship between patient's self reported depression symptoms and physician documentation of these symptoms was examined in several ways. First, the frequency and distribution of depression symptoms, demographics, and co-occurring medical conditions were determined. Next, the level of agreement between the four sub-measures of self-reported depression symptoms and physician documentation of these symptoms were compared using Kappa statistics. We utilized the following validated interpretation of Kappa values [37] : <0 'poor', 0-0.20 'slight', 0.21-0.40 'fair', 0.41-0.60 'moderate', 0.61-0.80 'substantial', 0.81-1.00 'almost perfect' agreement. For both the low and high symptom cutoffs we also examined the independent relationship between self-reported individual depression symptoms (PHQ-9), demographic characteristics of participants, co-occurring medical conditions and depression severity (PHQ-9 scores) with the diagnosis of depression by physicians. Next, we constructed nine logistic regression models to calculate the association between the each of the self-reported symptoms (using the high cutoff) as the dependent variable and the likelihood of a depression diagnosis by physicians when controlling for demographic characteristics, cooccurring medical conditions and depression severity (PHQ-9 scores).
Results
Patient characteristics
A total of 2321 patients were screened for depression using the PHQ-2 [34] . Of these, 304 participants screened positive for depression and were enrolled into the study. The mean age for participants was 50.26 years and 62.8% and 24.7% were Latino and African American respectively. About 48.4% of participants had no form of health insurance (Table 1) .
Clinical Findings
Depression Diagnosis: Physician vs. PHQ-9 75.3% (n = 229) of study participants were depressed by PHQ-9 criteria (cutoff of ≥ 10) [36] . Of these 31.0% were diagnosed by physician as depressed. When study participants with functional impairment were selected, 57.6% (n = 175) of study participants were depressed by PHQ-9 criteria (cutoff of ≥ 10) [36] , and 37.7% were diagnosed by physicians as depressed. (Table 2) 87.8% (n = 201) of the study participants meeting the PHQ-9 criteria for depression had at least one co-occurring medical condition. Hypertension was the most common condition (52%, n = 119), followed by Hyperlipidemia (42.8%, n = 98), Diabetes (32.8%, n = 75), Obesity (23.1%, n = 53), Chronic pain (20.5%, n = 47), GERD (19.2%, n = 44), Osteoarthritis (16.6%, n = 38), and Headaches (7.4%, n = 17). The mean number of chronic medical conditions was 2.3 (std ± 1.5). About 6.5% (n = 15) of the participants had an identified cooccurring mental health condition, specifically, an anxiety disorder (6.1%, n = 14).
Co-occurring Medical conditions Physician Diagnosis of Depression:
Agreement between patients' self-reported depression symptoms using the PHQ-9 and Physician documentation of depression symptoms (Table 3) The agreement between depression symptoms and physician clinical assessment was between 0.001-0.101 (slight agreement). Exceptions were however observed with the agreement for the "Diminished ability to think, concentrate, or indecisiveness" symptom which showed negative correlations across depression symptom sub-measures (-.011, -.032, -.015 and -.043 respectively, indicating poor agreement). In addition, the psychomotor agitation or retardation symptom for both low symptoms cutoffs 1 and high symptom cutoff 2 also had negative kappa values (-.009 and -.014 respectively indicating poor agreement). Results from both study sites were similar and the coefficient results are indicative of practice at either study site.
Predictors of Depression Diagnosis by Physicians (Table 4)
Only self-reported "suicidal ideations or thoughts", and insomnia or hypersomnia were associated with a statistically significant likelihood of depression diagnosis by physicians in participants meeting the PHQ-9 criteria for depression when we controlled for demographic characteristics, and the number of chronic medical conditions. 
Discussion
Prevalence of Depression in Study Sample
Of a total of 2321 patients screened for depression using the PHQ-2 about 304 (13%) met the PHQ-2 screening criteria for a high likelihood of depression (sensitivity 83% and specificity 92%). About 75.3% (n = 229) of these enrolled study participants were depressed by PHQ-9 (>10) assessment criteria, representing about 9.8% of the total screened. The observed prevalence (9.8%) of depression in the sample is similar to most reported primary care setting estimates [1] [2] [3] .
Physician Diagnosis of Depression
This study observed a similar trend to previous studies, suggesting that depression remains under-diagnosed in most primary health care settings [16] [17] [18] [19] [20] . The rate of depression diagnosis by primary care providers observed in the study sample was only 31.0% in study participants meeting the PHQ-9 criteria for depression. This finding similar to the reported diagnosis rate in a recent study by Liu et al 2006 [38] though it remains lower than reported in other studies for primary care clinical settings where missed diagnosis is estimated to be approximately 50% [39] [40] [41] [42] . There is evidence that functional impairment is strongly associated with depression [43] and increased depression severity is associated with an increase in functional impairment [36] . Additionally, the presence of functional impairment as a result of depression symptoms is a DSM-IV prerequisite for a depression diagnosis. When functional impairment was considered in addition to the PHQ-9 score as criteria for depression diagnosis, physician diagnosis rates increased to 37.7%. This finding agrees with the previous study that physician sensitivity to depression is increased when there is functional impairment [35] . However, this increase (6.7%) still allows for a missed diagnosis of depression in over 60% of depressed individuals presenting to primary care providers.
In addition to the morbidity, cost, and mortality associated with depression, we were particularly interested in this patient population because of the chronic disease profile ( Table 2 ). Knowing that the burden and clinical outcomes from management of many of these conditions is poorer with these co-occurring conditions [5, 6] , we are concerned that appropriate diagnosis of depression should occur during clinical encounters with patients confronting multiple medical disorders. While the balancing of competing demands has previously been cited as a reason for physicians not exploring depressive symptoms and diagnosis during a clinic visits [44, 45] the number of chronic medical conditions did not affect physician diagnosis of depression in this study (Table 4) .
Agreement between self-reported and physician documentation of depression symptoms
Across all depression symptoms the prevalent pattern of low agreement between self reported (PHQ-9) and physician elicited symptoms can be interpreted in several ways (Table 3 ). Specifically they include: 1) Non-documentation of symptoms by physicians: most patients with depression in primary care settings do not necessarily relate their depression symptoms as a mental health condition [21, 22] , The role of the physician during a clinical encounter is to elicit and relate these symptoms to a diagnosis of depression when it exists. Elicitation of symptoms of depression, however, should logically antecede an appropriate diagnosis; our study demonstrates that when self reported symptoms exists (PHQ-9), physician documentation of each individual symptom is remarkably low. It is possible to suggest that deficiency in a comprehensive assessment for depression might account for some of the observations as suggested by Tai-Seale et al 2005 [28] . 2) Non disclosure by patients of symptoms to physicians: Patients are sometimes unwilling to disclose emotional distress to their physicians for fear of being stigmatized [23, 24] or are unwilling to accept a diagnosis of mental illness. While this study did not evaluate the interaction between providers and physicians during the clinic encounter, it is probable that participants disclosing depression symptoms to study interviewers will be likely to do the same with their physicians if asked. It is noteworthy to mention that the initiation and continuity of care for depression is not based on empirical biochemical markers. Current practice guidelines require empirical clinical assessment and frequent reassessments of depression symptoms as the basis for diagnosis and monitoring of treatment effectiveness. So, while physician elicitation of depression symptoms observed in this study might be suggestive of either the lack of symptom elicitation or documentation, either practice represents deficiencies in appropriate care.
Suicidal ideations, Insomnia or Hypersomnia and Physician Depression Diagnosis
Suicide is the ninth leading cause of death in the US [46] . About 40% of individuals who successfully commit suicide had some contact with their primary care physician within a month of committing suicide [47] . While the risk for suicide in patients with mood disorders is about 15% [48] , too often physicians are unaware of their patient's suicidal ideation [49] . Two findings relating to suicidal ideations in this study were 1) There was a low agreement between self reported suicidal ideations even when more stringent criteria were utilized. Secondly, even when physicians did not elicit or document suicidal ideations, the presence of these symptoms (PHQ-9) predicted a five fold increase in the likelihood of a diagnosis of depression by physicians. The increased emphasis on the recognition by physicians of suicidality in primary care patients has become an often touted tool for preventing suicides. This study suggests that physician's index of suspicion for depression increases with the presence of suicidality (PHQ-9) even when this symptom is not detected directly. Several explanations might be responsible for this observation. First, the PHQ-9 incorporates both active and passive suicidal ideation whereas primary care physicians tend to document only active suicidal ideation. Secondly, some index of distress associated with suicidality might be present in these individuals to alert physicians even when suicidality isn't recognized directly. The results showing that insomnia or hyperinsomnia is associated with an increase in physician diagnosis of depression is additionally interesting even when agreement on this symptom is low. It is suggestive that sleep disturbances promote depression assessment and diagnosis even when physicians don't document the presence of this symptom. Further studies are needed to elucidate these relationships.
Conclusion
Two-thirds of individuals with depression are undiagnosed in primary care settings and the agreement between a structured assessment and physician elicited and or documented symptoms during a clinical encounter is very low. Interventions that emphasize the use of routine structured screening of primary care patients might also improve the rate of symptom recognition. Further studies are needed to explore depression symptom assessment during physician patient encounter in primary care settings. Limitations to the findings of this study are; the use of medical record reviews in determining physician elicitation of depression symptoms may not be representative of physician knowledge of depression symptoms, and may only reflect physician medical record keeping practices. In an attempt to address this issue, the study was conducted with over 50 attending and resident physicians. No provider was excluded from the study. Additionally, while it is assumed that patients who were willing to disclose depression symptoms to study staff would be equally likely to acknowledge these symptoms to their primary care providers, it is also possible the experience of disclosing these symptoms to the study staff immediately prior to their clinic visit was a sufficiently cathartic experience, resulting in decreased patient motivation to disclose these symptoms to their physician. In addition while physicians at both study sites have a retinue of language interpreters available for clinic encounters, language as a predictor of the observed study results was not examined by this study. Further studies to examine the influence of provider language barriers on appropriate diagnosis will be beneficial. Finally the study results may be atypical since they represent practice in only two primary care clinics.
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